Introduction
This chapter aims to analyse the valuation of R&D investments at the firm level, taking the perspective of the investors operating in the financial markets. It will deal, in particular, with the relationship between R&D investments and the market value of traded firms, explaining why and how R&D investments should be reflected into financial investors' valuations and stock market prices. It is well known in the business and economics literature as well as in professional accounting practice that R&D investments affect firm performance, expected profits, and cash flows. Since in efficient financial markets investors evaluate a firm based on its expected cash flows (i. e., firm's market value should be equal to the present value of all the expected cash flows produced in the future), R&D investments should also be reflected in market values.
Moreover, stock prices should embed all the information currently available on the firm's R&D investments and should react to any new information arrival about those investments (see Figure   4 .1).
Under these conditions, stock markets can provide useful information on the value and the expected performance of R&D investments. In particular, because the returns to R&D investments may be spread over a number of years, a forward-looking and market-based measure, such as stock price,, which includes in principle all the expected effects of R&D investments over the entire firm's life cycle, may be more suitable than short-term accounting indicators such as Return on Equity (ROE) or Earnings Before Interest, Taxes, Depreciation and Amortization (EBITDA). The stock market valuation of corporate R&D investments could then contain important signals. In particular, the market reaction to specific announcements about R&D-related decisions could supply different actors with information about the expected value creation of those decisions (see the feedback line in Figure 4 .1). Recent theoretical work has proposed that managerial behavior can be strongly influenced by stock market reactions to decisions related to R&D and technology (Benner, 2007) . Empirically, Munari and colleagues (2005) have shown that different financial systems can affect, ceteris paribus, the level of firms' R&D investments.
---Insert Figure 4 .1 about here ---For these reasons, a number of researchers have turned to stock market value as an indicator of the firm's expected economic results from investing in R&D. Different approaches have been adopted in this respect. Some studies have analysed the relationship between R&D investments and a firm's market value at a given time Hall and Oriani, 2006, among others) , whereas others have focused on the short-term returns following corporate announcements about R&D activity (Chan et al. 1990; Woolridge and Snow 1990, among others) . Many of the results are relatively robust across different studies. From the current theoretical and empirical research on the market valuation of R&D investments, we think that three topics deserve particular attention.
First, the most important question is whether R&D investments do create value for the firm. In general, the conclusion is that stock markets value firms' R&D investments positively. The market value of traded firms is positively affected by R&D investments (see Hall, 2000 and Czarnitzki et al., 2006 for a review and Oriani and Sobrero, 2003 for a meta-analysis) and stock prices react positively to announcements of new R&D investments (e.g., Woolridge and Snow, 1990; Szewczyck et al., 1996) . However, several studies have shown that the market valuation of R&D investments is volatile over time (e.g., , across industries Cockburn and Griliches, 1988) , and across countries . This variability draws attention to the potential factors that affect the market valuation of R&D investments and the criteria that investors in the stock market adopt to evaluate these investments.
Second, expected results from R&D investments are subject to a very high degree of uncertainty (Mansfield et al., 1977) . As a consequence, it is often hard to predict how they will impact on firm value and this fact is important to consider when analysing the market valuation of R&D investments (Oriani and Sobrero, 2008 ). An interesting question is which methods and criteria investors adopt in assessing the expected performance of a firm's R&D investments under uncertainty. Clearly, this issue is relevant to critical decisions of managers seeking shareholder wealth maximization, such as resource allocation to corporate innovative activities or the recourse to capital markets for R&D financing.
Third, recent empirical work suggests that corporate governance issues at the country-and firmlevel can affect the market valuation of R&D investments . Substantial differences are observed in the market value of R&D investments across countries. Moreover, within country, this valuation also seems to depend on the precise ownership structure of the firm.
Finally, it has to be said that several authors have proposed that financial markets are not always efficient in evaluating R&D investments, mainly because of the information asymmetries that R&D investments create between insiders, typically the managers, and outsiders, the investors (Aboody and Lev, 2000; Hall, 2002) . In this chapter we do not deal with the efficiency and information problems, as they will be analysed in depth in chapter 5. It is important, however, to remark here that information problems with R&D investments can imply a higher cost of capital for these investments and a consequent underinvestment at the firm level (Lev, 2004) .
The questions reviewed in this section are certainly important for researchers interested in the problems of R&D valuation and financing, but they can become also relevant for other subjects.
Managers will be interested in understanding how financial investors evaluate their R&D decisions, as this is a critical information for making R&D decisions. Financial investors can find the models and the results useful to better predict the values of traded firms. Policymakers would find these issues relevant as stock markets can represent one of the most important sources for R&D financing. In particular, as financing innovation often produces market failures (Hall, 2002) , policymakers could be very interested in understanding how the investors evaluate firms' R&D investments in their country.
This chapter is organized as follows. In the next section we present the theoretical and empirical bases of the relationship between R&D investments and market value, and in the section following we describe the main empirical models. In the fourth section the main empirical results are reviewed. In this respect, three main question will be discussed: whether R&D investments create value, how investors deal with uncertainty and how different financial markets and ownership structures affect the market valuation of firms' R&D investments.
The relationship between R&D investments and firm market value: theoretical and methodological foundations
In this section we examine the bases for the relationship between R&D investments and firm market value. We first explain why we should expect such a relationship, which requires reviewing the assumption of market efficiency and its implications. Second, we describe the methodology for estimating the relationship.
R&D investments and market efficiency
The use of market-based measures to assess R&D performance clearly requires some assumptions on the way financial markets work. In particular, it builds on the statement of stock market informational efficiency, which implies that security prices fully reflect all available information (Fama, 1970 (Fama, , 1991 . Fama (1970) makes a well known distinction between three degrees of market efficiency corresponding to different information subsets: the weak form, in which the information set consists only of historical prices; the semi-strong form, in which prices adjust to other information that is obviously public available, such as public announcements; the strong form, in which given investors have access to any information relevant for price determination.
1 Even though the debate is still open, there exists robust empirical evidence supporting the efficiency hypothesis, above all in the first two forms (see Fama, 1991 for a discussion). There is much more skepticism about the strong form of efficiency, above all because of the existence of information asymmetries between insiders and outsiders (i.e., 1 These definitions implicitly require the precondition that information has no cost. However, it is possible to give a definition of market efficiency even in presence of costly information. In this case, security prices reflect all the available information to the point where the marginal benefits of acting on information do not exceed the marginal costs (Jensen, 1978) .
managers have private information that investors on the market do not have). While the existence and the consequences of R&D-related market inefficiencies will be discussed in detail in chapter 5, in this section we highlight the fact that the most commonly used empirical models rely to some degree on the assumption of market efficiency.
The assumption of market efficiency has several important implications for the relationship between R&D investments and market value. First, it implies that the market capitalization of the firm can be considered a reasonable proxy of its underlying value. Moreover, this value will change if and only if the stock market receives new general or firm-specific information that modifies investors' expectations about the expected cash flows of the firm (Pakes, 1985; Woolridge and Snow, 1990) . Consequently, if R&D investments create or increase intangible capital which is able to generate future cash flows, these investments will affect the market valuation of the firm . Second, the holders of shares of the firm will agree that all decisions, including decisions about investments with pay-offs in the long-run, should be evaluated according to their contribution to the market value of their residual claims on these cash flows (Fama and Jensen, 1985) . Therefore, managers acting in the interests of shareholders are assumed to make investment choices aimed at the maximization of corporate value. Under these conditions, it is possible to show that R&D programs and other investment policies are maximizing the expected present value of the firm's future cash flows (Pakes, 1985; ).
These assumptions on stock market efficiency and their implications for investment lie at the basis of the empirical relationships and models described below.
The empirical relationship between R&D investments and market value
In order to observe an empirical relationship between R&D investments and firm market value, we have to define the observable variables of interest and their relationships. Pakes and Griliches (1984) have presented the path diagram shown in Figure 4 .2. Whereas the empirical models have evolved over time, as explained in the next paragraph, the diagram in Figure 4 .2 still presents very clearly the general framework on which these models build. In particular, it relates the unobservable ∆K, which is the net addition to knowledge capital K during a particular time period, to a set of observables (patents and R&D investments), random disturbances (ν, ω), and several indicators of performance (Z), which may include the stock market value of the firm.
Firm performance is also assumed to be influenced by other observable variables, such as investment and labor input (X) and unobservable effects (ε). The disturbance ω reflects the effects of informal R&D activities and the inherent randomness of inventive success, whereas ν represents noise in the relationship between the patents granted to the firm and the associated increment to total technological knowledge.
Based on Figure 4 .2, the empirical analysis of the relationship in which we are interested requires us to build measures for R&D and firm market value and then to define the functional form of the model linking these two variables. This will be discussed in detail in the next section of the chapter.
---Insert Figure 4 .2 about here ---
Empirical models
In this section we will present two general categories of empirical models that analyse the relationship between R&D and market value. The first category is a group of models that relate the flow or the stock of R&D investments to the market value of the firm (often measured relative to tangible assets, that is, as Tobin's Q) at a given moment in time. The second category are models that relate the arrival of new information on R&D investments (R&D announcements) with changes in the stock price (stock returns).
Clearly, the two different classes of model examine slightly different questions, but they complement each other. The former tell us how the stock market is evaluating the resources that have already been invested in R&D at a given point of time, whereas the latter measures the incremental change in expected future cash flows due to an increase or decrease in R&D spending. Both are capable of yielding an estimate of the marginal value to the firm of an additional dollar (or other currency unity) spent on R&D at a given point in time. We discuss each of these models in turn in the next two subsections of the chapter.
Empirical models of Tobin's Q
The studies analysing the relationship between R&D investments and market value at a given time implicitly or explicitly assume that the stock market values the firm as a collection of tangible and intangible assets that are expected to yield cash flows in the future .
The dependent variable in these models (i.e., the measure of market value relative to tangible assets, Tobin's Q) is normally proxied by the ratio between the market value and the book value of the firm's physical assets (plant and equipment, inventories, investments in other firms, etc.).
These assets are those that appear on the balance sheet of the firm according to most accounting standards. Typically they exclude some intangible assets, such as those created by the firm's own R&D investments. 2 The market value measure is the sum of the current value of common stock, preferred stock, and debt "marked to market." We outline the model here, using a treatment that follows Hall (2000) and Hall and Oriani (2006) .
In equilibrium, the "shadow" or marginal value of any asset results from the interaction between the capitalization of the firm's expected rate of return from investment in that asset and the market supply of capital for that type of asset . Assuming that we can enumerate all the cash-flow generating assets that compose the firm, it is possible to represent the market value V of firm i at time t as a function of these assets:
where A it is the book value of tangible assets, K it is the replacement value of the firm's knowledge capital, in our case measured by the stock of R&D investments (R&D capital), 3 and I it j is the replacement value of the jth other intangible asset. If assets enter value in a purely additive way, and ignoring the other intangible assets for the sake of simplicity, it is possible to express the market value of the firm as follows:
where b is the market valuation coefficient of the firm's total assets, reflecting its differential risk, overall costs of adjusting its capital, and its monopoly position, γ is the shadow value of R&D capital relative to tangible assets, and the product bγ is the absolute shadow value of the R&D capital. In practice, bγ reflects the investors' expectations about the overall effect of R&D capital K on the discounted value of present and future earnings of the corporation, while γ expresses the differential valuation of the R&D capital relative to tangible assets. When γ is unity, a currency unit spent on R&D has the same impact on market value of a currency unit spent in tangible assets. Conversely, values of γ higher (lower) than unity suggest that the stock market evaluates knowledge capital more (less) than tangible capital.
The expression [2] can be interpreted as a version of the model that is known in the economic
literature as hedonic pricing model, where the good being priced is the firm and the characteristics of the good are its assets, both tangible and intangible. As in the case of the hedonic model, the coefficients of the right hand side variables are not "structural" or "deep"
coefficients, but express the current equilibrium price of the particular asset. Because of this fact, they are not expected to be constant across time or sector.
Taking the natural logs of both the sides in [2], assuming constant returns to scale (σ = 1), and subtracting log A it from both sides, we obtain the following expression:
The ratio V/A is a proxy for average Tobin's Q, the ratio of the market value of tangible assets to their physical value. The estimation of equation obtaining the equation below, which can be estimated by ordinary least squares Cockburn et al. 1988; :
The next problem in empirical implementation is the measurement of the R&D capital (K). A measure of R&D capital has been often computed as the capitalization of present and past R&D expenditures using a perpetual inventory formula like that used for tangible capital (Griliches and Mairesse, 1984; Hall, 1990) :
where K it is the R&D capital at time t, R it is annual R&D expenditures at time t and δ is the depreciation rate of the R&D capital from year t-1 to year t. The use of expression [5] to capitalize R&D investments is needed because, as will be explained in chapter 5, the Generally Accepted Accounting Principles (GAAP) in the US and the IAS accounting standards in Europe require R&D costs to be expensed as incurred (with a few exceptions) because of the lack of a clear link between these expenses and subsequent earnings. Therefore, the balance sheet of the firm does not contain a measure of the R&D capital created by its own investments. The use of a depreciation rate is justified by the fact that knowledge tends to decay or become obsolescent over time, losing economic value due to advances in technology and the investments of the firm's competitors.
Most of the studies that have estimated the model in equation [4] have used a constant annual 15% depreciation rate Cockburn and Griliches 1988; Blundell et al. 1999; Hall and Oriani 2006) . Other studies have used an estimation procedure that allows one to determine industry-and time-specific economic depreciation rates (for example, Lev and Sougiannis 1996) . 7 There also exist analyses using annual R&D expenditures as an alternative measure of R&D capital (Cockburn and Griliches 1988; . Because R&D spending is usually fairly persistent over time at the firm level (Hall et al. 1986 ), results from specifications using the flow of R&D tend to be quite similar to those using the stock after they are adjusted by the appropriate capitalization rate (the inverse of the growth plus depreciation rates). For the same reason (persistence in R&D), it has proved difficult to estimate detailed depreciation schedules for R&D. Using the Tobin's Q equation for a large sample of U.S. manufacturing firms, Hall (2009) shows that R&D depreciation rates in the ICT sector are likely to much higher than those in the chemicals sector (25-30 per cent as opposed to 15 per cent), reflecting the fast pace of technological change in that sector in the recent past.
Empirical models based on event studies
The models that analyse the relationship between R&D announcements and the response of share prices are mainly based on the event study methodology, which has been widely applied to investigate the effect of other strategic decisions as well as R&D investment decisions on firm market value (among others, McConnell and Muscarella, 1985; Woolridge and Snow, 1990; Chan et al., 1997; Das et al., 1998; Bajo et al., 1998) . Event study methodology relates 7 More precisely, the authors estimate a regression model in which the dependent variable is the annual operating income and the independent variables are the lagged values of total assets and advertising expenditures and a vector of the past R&D investments.
unexpected announcements of changes to existing investment programs to the excess market returns in the trading days immediately before and after the announcement. The implicit assumption is that the investors consider these announcements to be unexpected "news" about investment strategies (McConnell and Muscarella, 1985) . They therefore generate a revision in the investors' expectations about expected returns and, in efficient financial markets, a change in the stock price (McConnell and Muscarella, 1985; Woolridge and Snow, 1990; Chan et al., 1990 ).
Conceptually, excess returns are that part of stock returns not explained by the returns of the market portfolio (in practice, a broad-based stock index). According to the Capital Asset Pricing
Model (CAPM), they are generally calculated estimating the following equation over a time period preceding the event by a month or more to avoid contamination from the event itself. 8 For example, using a window that runs from 3 months to 1 month before and event that is assumed to take place at t = 0), we have the following: -90,-30) [6] where r it is the daily return of stock i in day t, r mt is the daily return of the market portfolio (for example, S&P500) in day t and e it is an independent error term. The excess return of stock i is the predicted residual of equation [6] , i.e., the difference between the predicted and the realized stock return, computed over a period that brackets the event (for example, the period (t = -1 to t = +3)). After estimating the excess returns, two different measures are normally selected for analysis: Cumulative Abnormal Returns (CAR), equal to the sum of the daily excess returns over the observation period or Average Excess Returns, equal to the daily average excess return in the observation period.
The empirical results
Application of the models reviewed above to data has led to several interesting results. The hypothesis that R&D investments are positively valued by the stock market has been generally confirmed, although the magnitude of its impact is highly variable. In particular, the existing literature raises some questions of particular interest that can be summarized as follows:
1. How does the market value R&D investments? 2. How does uncertainty affect the market valuation of R&D investments?
3. Does the type of corporate governance have any impact on the market valuation of R&D investments?
These questions will be addressed in this section by referring to the results provided in the existing literature on these topics.
How does the market value R&D investments?
The question of how the stock market evaluates firms' R&D investments has attracted the interest of many scholars and is still being studied, as is demonstrated by the publications of very recent date. Following the seminal contribution of per cent depreciation rate when the true depreciation rate is higher, then the resulting coefficient will be lower than it would be if the R&D capital were correctly measured. A second possible reason is the increased number of firms in many sectors that are pursuing R&D strategies, which will tend to drive the returns to this activity down.
The analysis of Table 4 .1 also poses other interesting questions. A first observation is that the coefficients, although positive in general, vary a lot across the different studies. Apart from the time dimension already discussed, there could be several important factors at the country-, industry-and firm-level that affect the market valuation of R&D. Those related to uncertainty and corporate governance will be discussed later in this section. Other findings are very clear and rather straightforward. The strength of the appropriability regime enhances the market value of R&D (Cockburn and Griliches, 1988) . Moreover, market share positively impacts on the valuation of R&D (Blundell et al., 1999 , for UK data, confirmed by Hall and Vopel (1997) for US data), suggesting that size and market power may matter when appropriating the results from R&D investments.
Note that most of the earlier work summarized in Table 4 .1 used US data from the Compustat Database, whereas recently there has been a significant amount for work using data on other countries: Australia, Japan, and several European countries.
---Insert Table 4 .1 about here ---In Table 4 .2 we summarize the studies that have used an event study methodology to assess the reaction of the stock markets to announcements concerning a firm's R&D investments. As explained in the previous section, stock market reaction is measured by the short-term cumulative (CAR) or average excess returns within a time window of few days around the date of the announcement. The results, although obtained from a slightly different perspective, provide several interesting insights that complement and integrate those provided by the studies on Tobin's Q.
First, Table 4 .2 shows that the stock returns following an announcement of an unexpected increase in R&D investments or a new R&D project are generally positive. This result is consistent with the positive coefficients for the R&D capital found by the studies reviewed in Table 4 .1 and reinforces the idea that the stock market places a positive value on the money spent in R&D. Second, also in this case there is variability of the excess returns depending on the study and its characteristics.
With respect to the factors affecting the excess returns, it is worth noting that the stock market reacts more positively in high-tech vs. low tech industries (Chan et al., 1990) . Moreover, the level of competition seems to have an effect. The excess returns are higher in more concentrated industries (Doukas and Switzer, 1992) and in industries where competitors do not aggressively react to a firm's R&D announcements (Sundaram et al., 1996) . These two results suggest that investors expect that firms are more able to appropriate the returns to their R&D investments when competition is softer.
---Insert Table 4 .2 about here ---
How does uncertainty impact on the market valuation of R&D investments?
An important problem related to the market valuation of R&D investments is the high level of uncertainty that characterizes their expected returns (Mansfield et al., 1977) . Several authors have claimed that under these conditions, traditional valuation methods (i.e., net present value, NPV) can fail to capture the full value of R&D investments (e.g., Kogut and Kulatilaka, 1994) .
The question, therefore, is how financial investors evaluate R&D investments of traded firms.
An increasing number of studies have suggested that real options (RO) theory can complement existing theories in understanding the value created by R&D investments. Some authors have developed formal models for R&D valuation at the project level (e.g., Schwartz and Moon, 2000) , whereas others have simply applied an RO logic to analyse technological choices at the firm level (e.g., McGrath and Nerkar, 2004) .
According to the latter approach, decision makers, such as managers or external financial investors, implicitly or explicitly use an 'option lens' (Bowman and Hurry, 1993) to analyse the value of different forms of flexibility inherent to R&D investments. Firms' R&D investments create a portfolio of options, whose underlying asset is the present value of the cash flows that can be acquired through discretionary subsequent investments (McGrath and Nerkar, 2004 ).
Since there is no obligation to exercise these options, their value (and the value of the whole portfolio) increases with the variance of the returns on the underlying assets. Accordingly, the volatility of the expected returns from R&D investments is relevant for market valuation.
In a recent contribution, Oriani and Sobrero (2008) have recognized that this volatility can be ascribed to different sources of uncertainty (Huchzermeier and Loch, 2001 ). In particular, they focus on the distinction between market and technological uncertainty. Faced with market uncertainty, managers have two alternative choices (Folta and O'Brien, 2004) . They may delay the investment of additional resources in R&D, thus holding an option to wait or acquire a growth option by committing to incremental preemptive R&D investments. Similarly, faced with technological uncertainty, managers may decide not to invest additional resources in R&D, waiting for the evolution of the technology. Alternatively, as a form of hedging, they can devote incremental R&D investments to the creation of an option to switch to alternative technologies.
Financial investors in the marketplace evaluate the firm conditional on its R&D decisions. Based on this reasoning, market and technological uncertainty, real options, and firm value can be linked within a comprehensive framework, which is presented in Figure 4 .3.
---Insert 
Does corporate governance have an effect on the market valuation of R&D investments?
A last issue that the recent literature has studied is the possible effect of corporate governance on the market valuation of R&D investments. This effect can be observed at two different levels. At the country level, features of the financial system and resulting investors' behavior can be relevant for R&D (for example, Tylecote and Ramirez, 2006) . At the firm level, we might observe an effect of ownership structures on the value that the stock market places on R&D investments. Clearly, the effects of the financial system and the ownership structure could interact, as we will discuss later in this subsection.
With respect to country level differences, Hall and Oriani (2006) analyse the market valuation of R&D investments in several continental European countries, and compare it with two AngloSaxon countries (United Kingdom and United States). This paper is the first in-depth empirical analysis of the valuation of firms' R&D by the stock market in European countries other than the United Kingdom. Extending the analysis to these countries is important for several reasons: the importance of their economies, the different nature of their corporate governance systems as compared to Anglo-Saxon countries, and the variations in the public incentive schemes for private R&D. With specific respect to capital markets, it is generally recognized that publicly traded firms in continental European countries are subject to less shareholder pressure on their investment decisions (see for example, Franks and Mayer, 1990 ). This could be for the good, in the case of profitable long-term investments that might not be undertaken by firms with short horizons, or the bad, if it implies that rate of return tests might not be imposed on these investments, or that projects might be continued too long when they have been demonstrated to be unsuccessful. Under the admittedly strong assumption of efficient capital markets, these differences should also imply market valuations of capital and R&D investments that may be either higher or lower on average than those in the US.
The results obtained by Hall and Oriani exhibited several interesting features. German and
French samples show a statistically significant and robust positive valuation of R&D capital by the stock market, although the estimated coefficients of R&D capital are considerably less than unity in all countries, suggesting that R&D investments are less valued by the stock markets than investments in tangible assets. The coefficients are also significantly smaller than the coefficients reported by previous studies using data on US and UK firms. Nevertheless, when permanent unobserved differences across firms were controlled for, the results for the Anglo-Saxon countries were consistent with those for the continental European countries, which confirms that the market valuation of R&D expenditures has decreased in all the countries over time, in line with the previous discussion. In addition, the very narrow gap observed between the R&D coefficients across countries is consistent with the anecdotal evidence of a progressive alignment of the European financial markets to the Anglo-Saxon ones within the last two decades (see Rajan and Zingales 2003 ).
An interesting finding was that the UK sample shows a substantially greater valuation of R&D capital in the cross section. From the perspective of financial investors, this means that a currency unit spent on R&D by a company in the United Kingdom has on average an impact whose magnitude is nearly three times larger than in France and Germany. The fact that Bond et and colleagues (1998) find much higher marginal productivity of R&D in the UK than in Germany confirms that this result is probably real. It suggests that UK firms face a somewhat higher cost of R&D capital than US firms or firms\ in continental Europe.
With respect to the ownership structures of corporations, the study of on the effect of privatization on R&D performance has shown that R&D investments of privatized firms are evaluated by the stock market significantly and consistently less than those of a control sample of private firms. This result suggests the presence of some form of inefficiency due to the former State ownership. A second interesting finding on ownership structures is provided by Hall and Oriani (2006) , who show that in France and Italy, the market places a significantly positive value on R&D spending only for firms without large controlling shareholders. In some cases, especially in France, this may be because the large shareholder is the government. In other cases, it may simply be that majority holders do not respond to market pressures that signal low values for their investment strategies. One avenue for future research could be further exploration of the relationship between the types of large shareholders (governments, families, or other firms) and the valuation of firm-level R&D strategy.
Another issue worthy of exploration is the interaction between corporate governance systems at the country level and ownership structures at the firm level. In fact, agency problems specifically related to R&D investments are likely to arise between the controlling and the minority shareholders because the former are relatively protected from takeover threats and monitoring activities and have the opportunity to divert firms' profits from outside investors to their own benefit. This problem can be exacerbated by a weaker legal protection of minority shareholders.
In a series of studies adopting a legal approach to financial markets, La Porta and colleagues (among others, La Porta et al., 1998 Porta et al., , 2002 have reported that civil law systems, such as those of
France, Germany and Italy, grant fewer rights to minority shareholders than common law systems of Anglo-Saxon countries.
Conclusions
In this chapter we have analysed how investors in financial markets value firms' R&D investments. This issue is important because stock prices can provide managers with useful information on the value of the firm's R&D activities. In the first part of the chapter we have reviewed the theoretical and methodological foundations of the studies on the market valuation of R&D investments and the models adopted. Third, how do corporate governance and ownership structures affect the market valuation of R&D investments? Based on recent studies dealing with these issues, we have proposed that corporate governance provisions both at the level of the firm and the country can have a significant effect on how R&D investments are evaluated by the stock market.
The issues reviewed and the results reported and discussed in this section have some potentially important implications for different actors and highlight opportunities for future steps in the research on the market valuation of R&D investments. The fact that stock markets in general positively evaluate R&D investments of traded firms is a signal for managers, who are reassured about the possible market myopia on R&D investments. Policymakers receive a confirmation about the importance of stock markets for the financing of innovation and of the measures to favor the listing of younger and more innovative firms. However, the high variability of the results also remarks that several aspects of the market valuation of R&D investment have still to be clarified. In particular, it seems that firm-specific factors affecting R&D market value have been not been fully investigated as yet. In particular, given the recent attention to the role of corporate governance for firm performance (for example Gompers et al., 2003) and innovation development (for example, Tylecote and Ramirez, 2006) , the relationship between corporate governance arrangements (including ownership structures), management of R&D and firm value seems a particularly promising avenue for future research.
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